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OBJECTIVE — Since January 2008, obese women with type 2 diabetes were advised to gain 0- 
5 kg during pregnancy. The aim with this study was to evaluate fetal growth and perinatal 
morbidity in relation to gestational weight gain in these women. 

RESEARCH DESIGN AND METHODS— A retrospective cohort comprised the records 
of 58 singleton pregnancies in obese women (BMI &30 kg/m^) with type 2 diabetes giving birth 
between 2008 and 2011. Birth weight was evaluated by SD z score to adjust for gestational age 
and sex. 

RESULTS — Seventeen women (29%) gained ^5 kg, and the remaining 41 gained >5 kg. The 
median (range) gestational weight gains were 3.7 kg ( — 4.7 to 5 kg) and 12.1 kg (5.5-25.5 kg), 
respectively. Prepregnancy BMI was 33.5 kg/m^ (30-53 kg/m^) vs. 36.8 kg/m^ (30-48 kg/in ), 
P = 0.037, and median HbAi;. was 6.7% at first visit in both groups and decreased to 5.7 and 
6.0%, P = 0.620, in late pregnancy, respectively. Gestational weight gain <5 kg was associated 
with lower birth weight z score (P = 0.008), lower rates of large-for-gestational-age (LGA) infants 
(12 vs. 39%, P = 0.041), delivery closer to term (268 vs. 262 days, P = 0.039), and less perinatal 
morbidity (35 vs. 71%, P = 0.024) compared with pregnancies with maternal weight gain >5 kg. 

CONCLUSIONS — In this pilot study in obese women v/ith type 2 diabetes, maternal gesta- 
tional weight gain £5 kg was associated with a more proportionate birth weight and less perinatal 
morbidity. 



Pregestational diabetes is associated 
with various pregnancy complica- 
tions. The prevalence of large-for- 
gestational-age (LGA) infants born to 
women with type 2 diabetes has been 
reported as —50% (1,2). Elevated mater- 
nal glucose crosses the placental barrier, 
leading to fetal hyperinsulinemia, which 
stimulates growth both directly and indi- 
rectly (3,4). Maternal hyperglycemia and 
hypertriglyceridemia are characteristic 
features of pregnancies complicated by 
diabetes and are estabUshed risk factors 
for fetal LGA or macrosomia (4,5). 
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Moreover, women with pregestational di- 
abetes are at increased risk of pregnancy- 
induced hypertension, pre-eclampsia, 
preterm delivery, and caesarean section, 
and pregestational diabetes can also lead 
to neonatal morbidity (6,7). The treat- 
ment of pregnant women with type 2 di- 
abetes tends to focus on achieving 
euglycemia, before, during, and after 
pregnancy (8). 

In pregnant women without diabetes, 
obesity is associated with complications 
such as perinatal mortality and LGA/ 
macrosomia, the risk rising with rising 



prepregnancy BMI (9,10). High maternal 
weight gain during pregnancy in women 
without diabetes increases the risk of ex- 
cessive fetal growth (11), whereas low 
maternal gestational weight gain is asso- 
ciated with birth of small-for-gestational- 
age (SGA) infants and preterm birth (9). 
Obesity management during pregnancy 
includes recommendations of appropri- 
ate weight gain. The U.S. Institute of Med- 
icine (lOM) recommends a total weight 
gain of 5-9 kg for healthy obese women 
(12), and Cedergren (13) suggests that 
obese women should gain < 6 kg to re- 
duce the risk of adverse pregnancy out- 
comes. 

Obesity is a common characteristic of 
pregnant women with type 2 diabetes. To 
our knowledge, there are no specific 
recommendations regarding weight gain 
during pregnancy for this group, and 
there is little literature on the subject. 
One study concluded that gestational 
weight gain in women with type 2 di- 
abetes greater than that recommended by 
lOM guidelines was associated with 
higher odds both of infants being LGA 
and macrosomic and caesarean delivery 
(14). Based on results from a study in 
obese women without diabetes (15), since 
2008, the procedure in our clinic for preg- 
nant women with diabetes has been to 
advise obese (BMI >30 kg/m^) women 
with type 2 diabetes to gain 0-5 kg in total 
during pregnancy in an attempt to mini- 
mize the frequency of LGA infants. 

Here, we aimed to evaluate fetal growth 
and perinatal morbidity in relation to 
gestational weight gain in obese women 
with type 2 diabetes. Additionally, we in- 
vestigated whether it seems safe to advise 
this group of women to gain ^5 kg regard- 
ing maternal health, including diabetes 
management, and pregnancy outcomes. 

RESEARCH DESIGN AND 
METHODS 

Study design and population 

Since January 2008, all obese pregnant 
women with type 2 diabetes attending our 



From the ^Center for Pregnant Women with Diabetes, Rigshospitalet, Copenhagen, Denmark; the ^De- 
partment of Endocrinology, Rigshospitalet, Copenhagen, Denmark; the ''Department of Obstetrics, Rig- 
shospitalet, Copenhagen, Denmark; and the Facuky of Health Sciences, University of Copenliagen, 
Copenhagen, Denmark. 

Corresponding author: Bjorg Asbjomsdottir, bjorga@gmail.com. 

Received 26 June 2012 and accepted 23 October 2012. 

DOI: 10.2337/dcl2-1232 

© 2013 by the American Diabetes Association. Readers may use this article as long as the work is properly 
cited, the use is educational and not for profit, and the work is not altered. See http://creativecommons.org/ 
licenses/by-nc-nd/3.0/ for details. 



1102 



Diabetes Care, volume 36, May 2013 



care.diabetesjournals.org 



Asbjomsdottir and Associates 



clinic have been advised to gain 0-5 kg 
body weight during pregnancy. All 117 
pregnant women with type 2 diabetes giv- 
ing birth at our center during January 
2008 to October 2011 were included in 
this retrospective cohort study. The inclu- 
sion criteria were as follows: type 2 diabe- 
tes, defined as diabetes diagnosed before 
pregnancy where the initial management 
was diet or oral antidiabetic drugs; referral 
before 22 gestational weeks with a single- 
ton pregnancy; prepregnancy BMl >30 
kg/m^; and no concurrent diseases that 
could affect weight gain. Women of all 
ethnicities were included. 

We excluded 59 women due to BMI 
<30 kg/m^ (n = 47), former bariatric sur- 
gery (n = 2), incomplete data in the med- 
ical records on weight gain during 
pregnancy (n = 8), and other prepreg- 
nancy medical problems (n = 2), leaving 
58 participants. If a woman had had more 
than one pregnancy during the study pe- 
riod, only the most recent pregnancy was 
included. 

Demographic and clinical data on the 
mother and newborn were obtained from 
the original medical records. 

The main outcome variable was birth 
weight z score. Secondary outcomes were 
LGA infants and perinatal morbidity. 

Treatments during pregnancy 

At the woman's first pregnancy visit to 
dedicated diabetes nurses and dietitians, 
she received guidance and motivation to 
follow a healthy lifestyle. All women had a 
1-h tailored dietary consultation concern- 
ing the diabetes diet, which was supple- 
mented with educational handouts to aid 
learning. Further, all women received 
both oral and written information advis- 
ing them to gain between 0 and 5 kg body 
weight overall during pregnancy, with the 
main weight gain in the second half of 
pregnancy. Moderate physical activity 
for about 30 min/day was advised. The 
women were weighed at each clinical 
visit, and their weight was used to rein- 
force the aim of restricted weight gain. 
Self-monitoring of plasma glucose was 
recommended six to seven times daily. 
The targets for plasma glucose were as 
follows: fasting, 4-6 mmol/L, and 90-min 
postprandial, 4-8 mmol/L. 

The pregnant women consulted the 
clinic at least six times during pregnancy, 
usually at 10, 14, 22, 27, 33, and 37 
gestational weeks. At each visit, blood 
pressure and HbAjc were measured, and a 
dipstick of sterile urine was screened for 
ketone bodies and protein. If a woman 



presented with ketonuria, her plasma glu- 
cose and carbohydrate intake were evalu- 
ated. If necessary, women were advised to 
have an additional carbohydrate intake 
during the evening. In general, the 
women were seen by a diabetes caregiver 
every 2 weeks, either at our clinic or in 
cooperation with their local diabetes cen- 
ter. In those treated with oral antidiabetic 
drugs (usually metformin) at first visit, 
this treatment was discontinued. Insulin 
treatment was commenced if the women 
did not obtain adequate glycemic control 
from diet alone. A basal-bolus regimen or 
two daily injections of insulin NovoMix 
30 were used. 

Definitions and measurements 

Gestational weight gain was calculated as 
the difference between self -reported weight 
before pregnancy and the last weight mea- 
sured before delivery. Proteinuria was de- 
fined as occurrence of one of the following: 
proteinuria >300 mg/24 h, urine albumin 
excretion >190 mg/24 h, proteinuria 
greater than or equal to +1 on a dipstick 
of sterile urine, or urine albumin-creatinine 
mass ratio 2^190 vag/g. Pre-eclampsia was 
defined as blood pressure s 140/90 mmHg 
accompanied by proteinuria after 20 gesta- 
tional weeks. If a woman had hypertension 
in early pregnancy, a sudden increase of 
^15% in systolic or diastolic blood pres- 
sure and urine albumin excretion >190 
mg/24 h were required. Diabetic nephrop- 
athy was noted if urine albumin-creatinine 
mass ratio was ^300 mg/g. An ophthal- 
mologist evaluated the presence or absence 
of diabetic retinopathy at first visit and 
around 27 weeks of gestation. Ethnic or- 
igin was defined as Nordic Caucasian 
when the pregnant woman originated 
from Northern Europe. 

Preterm delivery was defined as birth 
before 37 completed gestational weeks. 
Caesarean section was classified as emer- 
gency when carried out within 8 h of 
clinical decision. 

Birth weight z score is a measure of 
how far in SDs the birth weight deviates 
from the mean of a standard Nordic pop- 
ulation, adjusted for gestational age and 
sex (16). LGA and SGA were defined as a 
birth weight >90th or <10th percentile, 
respectively, adjusted for gestational age 
and sex (16). Ponderal index was calcu- 
lated as weight divided by the third power 
of body length. Macrosomia was defined 
as birth weight >4,000 g. 

Perinatal mortality was fetal death 
later than 22 weeks of gestation or death 
within 1 week of delivery. Major congen- 



ital malformations were those leading to 
death, causing a substantial future hand- 
icap or requiring surgery. Jaundice was 
registered when phototherapy was re- 
quired, and transient tachypnea of the 
newborn (TTN) was defined as a need for 
continuous positive airway pressure for 
>60 min. Neonatal hypoglycemia was de- 
fined as plasma glucose <2.5 mmol/L, 
measured 2 h after birth. We designed 
a combined end point, perinatal morbidity, 
defined as the occurrence of at least one of 
the following complications: perinatal mor- 
tality, major congenital malformation, 
jaundice, TTN, neonatal hypoglycemia, or 
admission to neonatal special care unit 
(NSCU). 

Statistical analysis 

Continuous variables were reported as 
median (range) and categorical data with 
number (%). Differences between the two 
exposure groups were analyzed with 
test, Eischer exact test, or Mann-Whitney 
U test when appropriate. 

To control for effects of confounding, 
multiple linear regression analysis was 
applied using maternal weight gain in 
pregnancy ^5 or > 5 kg as exposure vari- 
able and birth weight z score as outcome 
variable. Based on theoretical considera- 
tions, we included six possible con- 
founders: prepregnancy BMI (kg/m^), 
smoking (yes vs. no), HbAi;. (%) at last 
visit, Nordic Caucasian (yes vs. no), pre- 
eclampsia (yes vs. no), and nulliparity 
(yes. vs. no). All tests were two tailed, 
and a P value of <0.05 was considered 
statistically significant. Data were ana- 
lyzed in SPSS Statistics version 19 
(SPSS Inc., Chicago, IL). 

Ethics 

The Danish Data Protection Agency ap- 
proved the protocol. According to Danish 
law, the protocol did not need approval 
from the regional ethics committees as the 
study was a register study without bi- 
ological material and medical interven- 
tion. 

RESULTS — Table 1 shows the basic 

characteristics of the study population. 
The median weight gain in the total co- 
hort was 9.2 kg (range —4.7 to 25.5 kg); 
17 women (29%) gained ^5 kg with a 
median weight gain of 3.7 kg, and 41 
(71%) gained >5 kg with a median 
weight gain of 12.1 kg (Table 2). Women 
gaining ^ 5 kg had a lower median prepreg- 
nancy BMI and higher median diastolic 
blood pressure at first visit compared with 
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Maternal weight gain and fetal growth 
Table 1 — Maternal characteristics at first visit 





Weight gain ^5 kg 


Weight gain >5 kg 


P value" 


n (%) ^^^^^ 


17 (29) 


41 (71) 




Maternal age (years) 


■ 35 (23-44)^1 


■ 34 (20-4^^1 


' 0.199 


Nordic Caucasians 


11 (65) 


30 (75) 


0.433 


MHi 


6 (35) 


(34) ■ 




Duration of type 2 diabetes (years) 


3 (0.25-10) 


3 (0.5-10) 


0.648 


Smokers 


3 (18) 


5 (12) 


0.587 


Prepregnancy weight (kg) 


95 (72-156) 


106 (76-140) 


0.055 


Prepregnancy BMI (kg/m^) 


33.5 (30-52.7) 


36.8 (30-48.2) 


0.037 


Diabetic retinopathy 


4(24) 


8(20) 


0.733 


Diabetic nephropathy 


0 


1(2) 


0.527 


Gestational age at booking (days) 


86 (53-144) 


69 (36-144) 


0.074 


Systolic blood pressure (mmHg) 


129 (112-165) 


124 (88-178) 


0.235 


Diastolic blood pressure (mmHg) 


83 (70-95) 


75 (55-98) 


0.036 



Data shown as n (%) or median (range). ''Mann-Whitney U test, x^, or Fisher exact test as appropriate. 



the remaining women (Table 1). Median 
HbAic was 6.7% at first visit in both 
groups but declined to 5.7 and 6.0%, re- 
spectively, and the prevalence of ketonu- 
ria was low in both groups (Table 2). In 
both groups, the main weight gain oc- 
curred in the second half of pregnancy 
(Table 2), but five women lost weight 
during pregnancy, with a median weight 
loss of 1.9 kg (-4.7 to -0.8 kg). Nearly 
all women were insulin treated from early 
pregnancy, but significantly less insulin 



was needed in the group of women gain- 
ing < 5 kg (Table 2). 

A gestational weight gain of ^5 kg 
was significantly associated with a more 
proportionate birth weight with lower 
median birth weight z score ( — 0.44 
[range -3.31 to 1.98] vs. 0.84 [-2.32 
to 4.02], P = 0.008) as well as a lower 
rate of LGA infants (P = 0.041) compared 
with those gaining >5 kg during preg- 
nancy (Table 3). The prevalence of SGA 
infants was comparable. Women gaining 



Table 2 — Maternal HbAi^, urine ketone bodies, weight gain, and insulin treatment during 
pregnancy 





Weight gam £5 kg 


Weight gain >5 kg 


P value'' 


n (%) 


17 (29) 


41 (71) 






At first visit (%) 


6.7(5.1-8.1) 


6.7 (5.3-13.2) 


0.365 


At 22 weeks (%) 


5.7(5.1-6.6) 


5.6 (4.6-7.7) 


0.537 


At last visit (%) 


5.7 (5.4-6.6) 


6 (4.8-8.2) 


0.620 


Ketone bodies detected 


At first visit 


0 


2(5) 


1.000 




At last visit 


0 


0 




Weight changes ^^^H 


Total weight gain (kg)'' 


3.7 (-4.7 to 5) 


12.1 (5.5-25.5) 


<0.001 










Weight gain/week m first half 








of pregnancy (g) 


20 (-317 to 210) 


175 (-147 to 605) 


0.001 


Weight gain/week in second 








half of pregnancy (g) 


147 (-57 to 587) 


506 (96-1,316) 


<0.001 


Insulin 


Treatment before first visit n 


Hi 5 (29) ■■ 


m 11 (27) 


0.841 


Treatment after first visit 


12 (71) 


35 (85) 


0.191 


iHMBient at last visit flU 


1 17 (100) 


38 (93) 


0.256 


Dose at last visit (lU/kg) 


0.72 (0.12-1.80) 


1.29 (0.50-2.75) 


0.003 



Data shown as n (%) or median (range). "Mann-Whitney U test, x^, or Fisher exact test as appropriate. ''From 
self-reported prepregnancy weight to last weight measured. 



S5 kg delivered closer to term (P = 0.039) 
and had infants with less perinatal mor- 
bidity compared with the remaining 
women (P = 0.024) (Table 3). 

In the multiple linear regression 
analysis, a gestational weight gain of ^5 
kg was significantly associated with a 
lower birth weight z score when ad- 
justed for prepregnancy BMI, smoking, 
HbAic at last visit, ethnicity, preeclamp- 
sia, and nulliparity, (|3 = -0.978 [95% 
CI -1.831 to -0.126], P = 0.025), cor- 
responding to a one SD lower birth 
weight. 

Two infants had a major congenital 
malformation: one with a curved femur, 
requiring surgery (>5-kg group), and 
one with cardiac and renal malformations 
leading to stillbirth (<5-kg group). In ad- 
dition, one LGA infant (>5-kg group) 
died shortly after birth due to severe 
shoulder dystocia (Table 3). 

CONCLUSIONS— In this retrospec- 
tive cohort study evaluating how the 
medical advice regarding restricting ma- 
ternal weight gain to 0-5 kg during preg- 
nancy in obese women with type 2 
diabetes affects fetal growth and perinatal 
morbidity in an unselected cohort of pa- 
tients, we found that those who gained 5 
kg or less had infants with a more propor- 
tionate birth weight, represented by a 
smaller z score, a lower proportion of 
LGA infants, and a marginally lower pon- 
deral index. Further, we found that peri- 
natal morbidity was lower and the 
prevalence of SGA unchanged in off- 
spring of women who gained 5 kg or 
less during pregnancy. 

We believe this is a novel study. Its 
strengths stem from the exclusion of 
women with concurrent diseases and all 
relevant pregnancy data having been re- 
corded and therefore being easy to collect 
retrospectively. The cases of malformation 
and perinatal mortality were reviewed. 
Potentially positive effects of weight re- 
striction as well as potentially negative 
effects were considered. At their first preg- 
nancy visit, all women received education 
about the increased risk of complications in 
pregnancies with diabetes and were moti- 
vated toward a healthy lifestyle. At their 
subsequent routine visits, they received 
tailored advice on diet adjustments. This 
approach was pragmatic and feasible for an 
everyday clinical setting. We are not aware 
of publications on more intensive interven- 
tion strategies in obese pregnant women 
with type 2 diabetes or of randomized 
controlled studies. 
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Table 3 — Pregnancy-related outcomes 





Weight gain ^5 kg 


Weight gain >5 kg 


P value" 


n (%) 


17 (29) 


41 (71) 




Pre-eclampsia 


0 


4 (10) 


0.310 


Gestational age at delivery (days) 


268 (221-284) 


262 (206-280) 


0.039 


Emergency caesarean section 


1 (6) 


11 (27) 


0.088 


Elective caesarean section 


6(35) 


14 (34) 


1.000 


Female offspring 


9(53) 


17 (41) 


0.424 


Birth v\^eight (g) 


t,i,Z/0— J),o/Uj 






Birth weight z score (SD) 


-0.44 (-3.31 to 1.98) 


0.84 (-2.32 to 4.02) 


0.008 






16 (39) 


0.041 


SGA (< 10th percentile) 
Ponderal index (kg/m^) 


3 (18) 


4(10) 


0.407 




BBI (20.1-30.1) 


0.099 


Macrosomia (birth weight >4,000 g) 


0 


8(20) 


0.090 


Perinatal mortality 


1(6) 


1 (2) 


0.504 


Major congenital malformations 


1(6) 


1(2) 


0.504 


Jaundice"^ 


0 


8 (20) 


0.089 


TTN^ 


2(13) 


6(15) 


1.000 


Neonatal hypoglycemia*^ 


3(19) 


20 (51) 


0.036 



Data shown as n (%) or median (range). ''Mann-Whitney U test, x^. or Fisher exact test as appropriate. 
''Morbidity was defined as the occurrence of at least one of the following complications: perinatal mortality, 
malformation, jaundice, TTN, neonatal hypoglycemia, or admission to NSCU. '^Only living infants included 
(n = 16 and n = 40). 



Weight loss, fasting, or poorly con- 
trolled diabetes can cause ketonemia and/ 
orketonuria (12,17). The presence of ke- 
tonemia in pregnant women has been as- 
sociated with lower cerebral function in 
the offspring (12). Therefore, it is encour- 
aging that the prevalence of women with 
morning ketonuria was very low and 
comparable in the two groups. This is in 
accordance with the finding that a 33% 
reduction in caloric intake was not asso- 
ciated with an increase in ketonuria in 
women with gestational diabetes mellitus 
(18). It would have added to our study if 
the women had tested for ketonuria at 
home or if we had checked for ketonemia 
at clinical visits; nevertheless, few of the 
routine clinical urine tests were positive. 

Our findings are in accordance with a 
large register study (14) including 2,310 
overweight and obese women with type 2 
diabetes, which found that overweight 
and obese women with type 2 diabetes 
who gained > 9 kg in total during preg- 
nancy were at increased risk of having 
macrosomic or LGA infants. In the same 
study (14), 4.2% of the women who 
gained <5 kg during pregnancy had in- 
trauterine fetal demises, but the specific 
causes were not given, and women with 
concurrent diseases were not excluded. In 
our study, only one stillbirth occurred, 



arising from multiple fetal anomalies. Al- 
though this is reassuring, due to the rela- 
tively low number of women included, 
our findings on rare outcomes have lim- 
ited statistical power. 

Since weight gain in early pregnancy 
is related to fat deposition (19), it is rele- 
vant to note that the weight gain in our 
patients was seen mainly in the second 
half of pregnancy. From our study, we 
cannot conclude which level of weight 
gain should be recommended for obese 
women with type 2 diabetes, but our 
data point toward a negligible gain in 
the first half of pregnancy and a gain of 
about 150 g per week in the second. 

The prevalence of LGA infants is 
comparable to that in other studies (20). 
Lower gestational weight gain in women 
with the highest pregestational BMI, as 
previously found in obese women with- 
out diabetes (15), was not present in our 
material, where women who gained S5 
kg were less obese before their current 
pregnancy than those who gained more. 
However, it is important to note that the 
significant association between maternal 
weight gain and fetal z score was indepen- 
dent of prepregnancy BMI in our study. 

At our clinic, we discontinue all oral 
antidiabetic drugs at first visit because of 
their potentially harmful fetal effects. 
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Women who gained 5 kg or less obtained 
excellent glycemic control by receiving 
almost half the insulin doses per kilogram 
needed in the remaining women. It is well 
known that insulin sensitivity increases 
during weight loss and that additional 
weight gain of adipose tissue often induces 
more severe insulin resistance. However, 
the women in our study who gained >5 kg 
during pregnancy were already more obese 
at pregnancy onset than the group gaining 
^5 kg, which might explain part of the 
difference in exogenous insulin require- 
ment. Moreover, the group gaining <5 
kg might have been more compliant, with 
a higher level of exercise, a more restricted 
diet, and more frequent self-monitoring of 
blood glucose, thereby better adapting 
their insulin doses. One study showed 
that women with gestational diabetes mel- 
litus and low gestational weight gain were 
more likely to remain on diet control; 
however, they were also more likely to 
have a higher prevalence of SGA neonates 
(21). We did not find an increased rate of 
SGA infants among women gaining <5 
kg, and all these women received insulin 
treatment. 

We used self-reported weight before 
pregnancy to calculate the total gesta- 
tional weight gain, and therefore there is a 
risk of recall bias. We did not use body 
weight measured at the first clinic visit 
because the women attended the clinic at 
different times in their pregnancy, i.e., 
between 6 and 22 gestational weeks. 
Another possible bias arises from the 
women who delivered preterm being in- 
cluded in the study (n = 13); obviously, 
these women had a shorter pregnancy in 
which to gain weight than those who de- 
livered at term. However, because there 
were only two women who delivered pre- 
term in the group who gained ^5 kg, we 
do not consider the bias crucial for the 
outcome of this study. 

This study is fimited by its retrospec- 
tive nature and small sample size, giving 
it a character of a pilot study. We included 
all eligible patients in our clinic and did 
not perform sample size calculations be- 
fore commencing the study. Moreover, 
the descriptive nature of our study cannot 
give firm conclusions, but it can provide a 
basis for hypotheses and new studies. As 
far as we are aware, no dietary interven- 
tion studies targeting weight-gain restric- 
tion have been performed in obese 
pregnant women vnth type 2 diabetes; 
accordingly, randomized clinical trials are 
needed to evaluate the effect of weight- 
gain restriction in this population. 
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In conclusion, we found that in obese 
women with type 2 diabetes, maternal 
gestational weight gain ^5 kg was associ- 
ated with a more proportionate birth 
weight and less perinatal morbidity with- 
out increased risk of SGA infants. Our 
data suggest that it is seemingly safe to 
advise obese women with type 2 diabetes 
to gain ^5 kg dtaring pregnancy. 
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